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(54) Title: HAND-HELD TRANSMITTING AND/OR RECEIVING APPARATUS 
(57) Abstract 

A hand-held transmitting and/or receiving apparatus has an elongated housing, an electric 
circuit inside the housing, an earphone at one side and one end of the housing, an electric ground 
plane at the other side of the housing opposite to the earphone, an antenna resonator element 
arranged approximately parallel to the ground plane and having a first free and a second end which 
is electrically connected by a ground connector to the ground plane and means for connecting 
the ground plane and the resonator element to the electric circuit. The free end of the resonator 
element points to the end of the housing. By this the strength of the electrical field of the antenna 
near the hand or the head of the user is low. This lowers health risk and influences on the hand 
or the body of the user on the electric parameters of the antenna. 
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Hand-held transmitting and/or receiving apparatus 

The invention relates to a hand-held transmitting 
and/or receiving apparatus comprising an elongated housing, 
an electric circuit inside the housing, an earphone at one 
side and one end of the housing, an electrical ground plane 
5 at the other side of the housing opposite to the earphone, 
an antenna resonator element arranged approximately parallel 
to the ground plane and having a first free and a second end 
which is electrically connected by a ground connector to the 
ground plane and means for connecting the ground plane and 

10 the resonator element to the electrical circuit. 

An apparatus of this kind is disclosed in Japanese pat- 
ent application 63-86 559. The antenna is an inverted 
antenna. The antenna resonator element of this antenna is 
connected to the ground plane by a ground connector at the 

15 end of the housing where the earphone is positioned. There- 
fore the free end of the antenna points away from this end 
of the housing and extends to the middle of the housing 
where the hand of the user holds the apparatus. From this 
follows that the hand of the user not only influences the 

20 field of the antenna and the radiation pattern accordingly 
but also the resonance frequency, the impedance and the gain 
of the antenna. As a result of the mismatching standing 
waves on the feedline to the antenna appear resulting in a 
loss of high frequency power. 

25 A further disadvantage of this known antenna results 

from the fact that the centre of the head of the user is 
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near to the maximum of the strength of the electrical field 
of the antenna. This results in additional losses of the 
radiation energy when the antenna is used as a transmitting 
antenna but results also in influences of the electrical 
5 field to the head of the user so loading the head with 
health risks. 

The object of the invention is to overcome the disad- 
vantages Of the state of the art namely to avoid influences 
from the hand or head of a user of the hand-held transmit- 
10 txns and/or receiving apparatus on the antenna and vice 
versa. 

The basic idea of the invention is to turn the known 
antenna by 180- so that the free end of the antenna is 
pointing to the end of the housing where the earphone is 
15 positioned. Therefore the maximum of the electrical field of 
the antenna is as far away from the user as possible 
especially from his hand and his head so that the mutual 
influence is minimum. This means a lower influence on the 
electrical parameters of the antenna, especially impedance 
gam and effectivity. On the other side the risks on the 
health of the user are minimized. 

According to one embodiment of the invention the ground 
plane extends over approximately the whole width of the 
elongated housing. This assists in achieving a radiation 
pattern having the maximum or maxima away from the head of 
the user. 

According to a further embodiment of the invention the 
resonator element has approximately the same width and radi- 
ation pattern. 

To this also adds a further improvement of the basic 
xdea of the invention according to which the ground con- 
nector extends over the whole width of the resonator 
element. 

According to a further improvement an elongated feeder 
element is provided positioned at one side of the resonator 
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element for coupling the feeder element to the resonant 
element, one end of the feeder element representing a feed- 
ing end coupled to the means for connecting the resonator 
element to the electric circuit. This improvement avoids a 
5 galvanic contact between the electric circuit and the res- 
onator element. Preferrably the feeder element extends over 
approximately the whole length of the resonator element. By 
this an electromagnetic coupling is achieved. Additionally 
the feeding end of the feeder element can be positioned at 
10 the free end of the resonant element. 

According to one improvement of the invention a projec- 
tion is provided at the edge of the free end of the resona- 
tor element the projection having a smaller width than the 
resonator element. By adjusting the length of the projection 
15 the resonant freqency of the resonator element can be tuned. 
Preferrably, the width of the projection is ten times or 
more less than the width of the resonator element. By this 
dimensioning of the projection a fine tuning of the resona- 
tor element is possible. 
20 According to one improvement of the invention the res- 

onator element and the ground plane are in the form of an 
electrically conducting layer or coating on a dielectric 
substrat. By this airgaps between the resonator element and 
the ground plane are avoided which may be influenced by me- 
25 chanical forces, temperature or the like which could change 
the electrical parameters of the antenna. Preferrably the 
dielectric substrat is the housing or a part of the housing. 
More preferrably the dielectric substrat is a separate unit 
connected to or positioned inside the housing made from non- 
30 conducting material. The ground connector may comprise one 
single ground connector element extending over the whole 
width of the resonator element or may comprise at least two 
ground connector elements distributed over the width of the 
resonator element . 
35 In the following the invention will be described in 
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re^ details by way of examples shown in the drawings in 

fig- 1 is an elevational view of one example of 
a hand-held transceiver for a wireless 
telephone , 

fig- 2 is a view on the backside of the trans- 
ceiver according to fig. i. 
is a section Ill-lir through fig. 2, 
is a view similar to fig. 3 showing'a 
second example, 

is a sectional view through a third 
example similar to the upper part of 
fig. and 

fig- 6 is a perspective view of the antenna 
unit in fig.' 5. 



fig. 3 
fig. 4 

fig. 5 



20 



Fig. 1 is a side view of a hand-held transceiver com- 

::::z : """"^ ^ -^-^-^ 3 and": 

Plane : Jr^^^'Z °' ^^^^'^"^^ ^^^-^ ^' a ground 
Plane 6 and a ground connector 7 connecting one end of the 
resonator element 5 to the ground plane 6 

The resonator element 5, the ground connector 7 and the 

25 ™ '^"^ ' °^ ^ --^^^c Sheet. The 

25 ground plane 5 is connected to the backside of the housing 

Planer's TsM' ' ^^'^^^ °^ ^--^ 

Width Of the °' ^' 

wxdth as th h"""" ' — 

element 5 and for connecting it and the ground plane 6 to 

the circuit inside the housing l namelv . ^ • 

recPivov ^ namely a transmitter and a 

sta,, „f _ ^ coax-cabU can be cnnected to 

3= the ,.ound Plane the core of the cable being connected to 
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the resonant element 5 at a distance away from the ground 
connector 7 . 

As can be best seen from fig. 1 the free end of the 
resonant element 5 points in the direction to the end of the 
5 housing 1 carrying the earphone 2. Therefore the strength of 
the electrical field generated by the resonant element 5 has 
its maximum away from the area where the hand of a user 
grips the housing 1, namely between the earphone 2 and the 
microphone 3, The strength of the electrical field near the 
10 ground connector 7 is low. The result is that the influence 
of the hand of the user on the antenna A is low. Furthermore 
the maximum of the electrical field of the antenna at its 
free end is as far away from the head of the user as poss- 
ible when the earphone 2 contacts the ear of the user. 
15 Fig. 3 shows another example in cross section almost 

similar to a section IIl-III through fig- 2. Similar items 
have the same reference numbers. Different from the example 
shown in figures 1 and 2 is the positioning of the ground 
plane 6 which now is inside the housing 1 while the resonant 
20 element 5 is outside of the housing 1 the ground connector 
extending through a slit in the wall of the housing 1. 
Ground plane 6 and resonator element 5 are in the form of 
conducting layers on the wall of the housing 1 which wall is 
made from a dielectric material. Since there is no air gap 
25 between the resonant element 5 and the ground plane 6 on the 
one hand and the dielectric material of the wall of the 
housing 1 on the other hand the electric parameters of the 
antenna are highly independent from mechanical forces on the 
antenna 5 and/or the groundplane 6, 
30 Fig. 4 shows an example in a form similar to fig. 3. 

Similar items carry the same reference number. In fig. 4 the 
antenna element 5, the ground plane 6 and the ground con- 
nector 7 are conducting layers on a separate dielectric 
substrate 8 altogether forming an independent unit which is 
35 fixed to the inner wall of the housing 1, This avoids a slit 
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through the wall of the housing 1 for the ground connector 7 
connecting the foot of the resonator element 5 to the ground 
Plane 6. Since all electric elements of the antenna in this 
example are inside the housing 1 it is easier to connect the 
5 electrxc elements of the antenna to the electric circuit 
inside the housing 1. 

Fig. 5 shows in more details a sectional view through 
the upper part of a hand-held apparatus with an antenna 
arrangement similar to that of fig. 4. reside a wall 9 of a 
10 housxng 10 most of which is broken away an antenna unit 11 
as positioned consisting of a dielectric body 12 on which in 
form of electric layers an antenna resonator element 13 a 
ground connector lA and a ground plane 15 are fixed The 
15 IZT usions 16 and 17 contacting a con- 

15 ductxng elastxc layer 18 on a circuit board 19 carrying the 
electrical leads and elements not shown in known manner 

The dielectric body 12 has a recess 20 so providing a 
cavxty 21 into which circuit elements on the circuit board 
19 may extend which are so well-screened by the electric 
20 layer of the ground plane 15. 

Fig. 6 shows the unit comprising the dielectric body 
12. the resonant element 13. the ground connector 14 and the 
ground Plane 15 in perspective view. It can be seen that 
from an edge 22 of the free end of the resonant element 13 a 
25 projectxon 23 extends the width of which is much smaller 

than the width of the resonant element 13. The projection 23 
can be shortened for tuning purposes. 

In fig. 6 furthermore can be seen that at one side of 
the resonant element 13 a feeder element 2. is fixed on the 
30 surface of the dielectric body 12. said feeder element 2. 

extending approximately over the whole length of the resona- 
tor element 13. The free end of the feeder element 24 is 
near the ground connector 14 while another end 25 of the 
feeder element 24 extends to that side of the dielectric 
35 body 12 where the ground plane 15 is located. Therefore the 
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feeder element 24 can be connected to the electric leads of 
the circuit board 19 by a small conducting and elastic layer 
just in the same manner as the ground plane 15 is connected 
to the circuit board 19 by the layer 17. 
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Claims 
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1. Hand-held transmitting and/or receiving apparatus, con,- 
prising 



an elongated housing 

an electric circuit inside the housing 

an earphone at one side and one end of the housing 

an electrical ground plane at the other side of 
the housing opposite to the earphone 

an antenna resonator element arranged approximate- 
ly parallel to the ground plane and having a first 
free end and a second end which is electrically 
connected by a ground connector to the ground 
plane and 



20 



means for connecting the ground plane and the res- 
tor element to the electric circuit, 



ona 



Characterized in that the free end of the resonator elemen, 
(5) points to the one end of the housing (1). 
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2. Apparatus according to claim 1, characterized in that the 
ground plane (6) extends over approximately the whole width 
of the elongated housing (1). 

5 3, Apparatus according to claim 1, characterized in that the 
resonator element (5) has approximately the same width as 
the ground plane (6). 

A. Apparatus according to claim 1, characterized in that the 
10 ground connector (7) extends over at least the half width of 
the resonator element (5). 

5. Apparatus according to claim 1, characterized in that an 
elongated feeder element (24) is positioned at one side of 

15 the resonator element (13) for coupling the feeder element 
(2A) to the resonator element (13), one end (25) of the 
feeder element (2A) representing a feeding end being coupled 
to the means for connecting the resonator element (13) to 
the electric circuit. 

20 

6. Apparatus according to claim 5, characterized in that the 
feeder element (2A) extends over approximately the whole 
length of the resonator element (13). 

25 7. Apparatus according to claim 5, characterized in that the 
feeding end of the feeder element (2A) is positioned at the 
free end of the resonant element (13). 

8. Apparatus according to claim 1, characterized in that a 
30 projection (23) is provided at the edge (22) of the free end 

of the resonator element (13) the projection (23) having a 
smaller width than the resonator element (13). 

9. Apparatus according to claim 8, characterized in that the 
35 width of the projection (23) is ten times or more less than 

the width of the resonator element (13). 
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10. Apparatus according to one of the foregoing claims, 
characterized in that the resonator element (13) and the 
ground plane (15) are in the form of an electrically con- 
ducting layer or coating on a dielectric substrate. 

11. Apparatus according to claim 10. characterized in that 
the dielectric substrate is the housing or a part of the 

housing . 

12. Apparatus according to claim 10, characterized in that 
the dielectric substrate is a separate body (12) connected 
to or positioned inside the housing (1) niade from non-con- 
ducting material. 

15 13. Apparatus according to claim 1, characterized in that 
the ground connector comprises at least two separate ground 
connector elements distributed over the width of the resona- 

tor element. 
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FIG. 5 



FIG. 6 
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